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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance reliability of electrical connection between a 
semiconductor device and a resin printed board by relaxing strain between them. * 
SOLUTION: Major surface of a semiconductor substrate 1 is coated with sealing resin 
1 1 including the interior of grooves 10 and solder bumps 12 are formed on the upper 
surface of metal posts 8. Subsequently, the semiconductor substrate 1 and the sealing 
resin 1 tare diced along dividing regions 9^to produce individual semiconductor devices| 
where the major-surface and/the side. faces. of the semiconductor substrate 1 are 
covered with the sealing resin 11. According to the. method, difference in the . 
coefficient of thermal expansion can be redupecT between the semiconductor device 
and the resin printed board. 
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CLAIMS 



[Claim(s)] . ;;. . 

[Claim 1] (a) It is the semi-conductor wafer which has* two or more chip formation fields divided by the 
division field. The process for which the semi-conductor wafer with which each of two or more of said 
chip formation fields has two or morevsemiconductqr devices and two on more bonding pads is prepared, 
(b) — the conductor electrically connected to two or more bonding pads of each of said chip formation 
field — the process which forms the. section — (c) .by cutting the process which forms a slot in said 
division field, the process which forms the insulator layer for the closures on the principal plane of said 
semi-conductor r wafer including ; the jnside^of thejCd) .afpriernentjoned } ^lot^an^ the _(e) aforementioned 
semi-conductor wafer along said slot said conductor — the manufacture approach of the semiconductor 
device characterized by including the process which forms two or more semiconductor chips' with'which 
the section was formed and said a part of insulator layer for the closures was formed in the side face. 
[Claim 2] (a) It is the semi-conductor wafer which has two.or more chip formation, fields divided by the 
division field. The process for which the semi-conductor wafer with which each of /two or more of said 
chip formation fiejds has two or more semiconductor devices and two or more bonding pads is prepared, 
(b) — the conductor electrically^cohnected to two^or more bonding pads of each of said chip formation 
field — the process which forms the section — (c) The process which forms a slot in said division field, 
the process which forms the insulator layer for the closures Vh the principal plahe'of said semi- 
conductor wafer including the inside of the (d) aforementioned ^ slot, (e) &y grinding the rear face of said 
semi-conductor wafer, and cutting the process and the (f) aforementioned semi-conductor wafer which 
expose the insulator layer for the closures formed in said slot at the rear face of said semi-conductor 
wafer from the base of said slot along said slot said conductor ^- the manufacture approach of the 
semiconductor device characterized by including the process which forms two or more semiconductor 
chips with which the section was formed and said a part of insulator layer for the closures was formed 
in the side face. . < •; -\ * . < • 

[Claim 3] The manufacture approach of the semiconductor device characterized. by including the 
process which is the manufacture approach of a semiconductor device, according to claim 1. or 2, and 
connects a solder bump to the terminal location on the principal plane of said semi-conductor wafer 
electrically before forming said two or more semiconductor chips. 

[Claim 4] The semiconductor device characterized by having the structure with which it is the 
semiconductor device with which two or more semiconductor devices were formed on the principal 
plane of a semiconductor chip, and the top face and side face of said semiconductor chip are covered 
by the insulator layer for the closures, and which the base of said semiconductor chip' exposes to ah 
inferior surface of tongue. 

[Claim 5] The semiconductor device which is a semiconductor device according to claim 4, and is 
characterized by having the structure where some or the whole surface of a side face of said 
semiconductor chip was covered by the insulator layer for the closures. 

[Claim 6] It is the semiconductor device characterized by being a semiconductor device according to 
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claim 4 or 5, and said semiconductor chip having the structure where the inferior surface of tongue was 
ground after being covered by the insulator layer for the closures. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] About the manufacture approach of a semiconductor device, and a 
semiconductor device technique, especially this invention is applied to the packaging technique of a 
semiconductor device, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] Thin-shape-izing, and small and lightweight-izing are called for also about 
the package of a semiconductor device with small and lightweight-izing of electronic equipment. CSP 
(Chip Size Package) is the generic name of a package equivalent to the size of a semiconductor chip, or 
slightly large, and when small and lightweight-ization are realizable, since an internal wire length can be 
shortened, it is put in practical use as package structure where signal delay, a noise, etc. can be 
reduced. Although there are various the manufacture approaches of CSP, after cutting down a 
semiconductor chip from a semi-conductor wafer, it is common that carry the semiconductor chip on a 
wiring substrate equivalent to a semiconductor chip or slightly big, and it. carries out a resin seal in the 
condition; : „!.. *?; 

[0003] On the other hand, there is a wafer process package (it abbreviates to WPP below Wafer Process 
Package;) technique as such other manufacturing technologies of CSP. After two or more 
semiconductor chips formed in the semi-conductor wafer through the wafer process are put in block 
with the condition of a semi-conductor wafer and this technique carries out a resin seal, it is a 
technique which cuts down each semiconductor device from that semi-conductor wafer. In this 
technique, a production process can be simplified, a manufacturing cost can be reduced and there is the 
outstanding description that CSP can be miniaturized sharply, further. 

[0004] in addition, about this kind of technique, Nikkei Business Publications, February 1, 1999 issue, and 
''Nikkei micro device February, 1999 issue" p 56 have a publication, for example, the manufacturing 
technology of CSP which perform assembly of a package in a wafer process be indicate, and where each 
semiconductor device be cut down from a semi-conductor wafer, that cross section have structure to 
which the resin for the closures lapped on the principal plane of a semiconductor chip. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in this WPP, since each semiconductor chip is cut 
down from that semi-conductor wafer after carrying out the resin seal of two or more semiconductor 
chips of a semi-conductor wafer collectively, the resin seal of the side face and rear face of a 
semiconductor chip is not carried out. For this reason, the technical problem from which improvement in 
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package properties, such as the moisture resistance of a semiconductor device and protection-from- 
light nature, is prevented occurs. Moreover, only for the structure where the resin for the closures has 
lapped on the principal plane of a semiconductor chip, the adhesive property of said semiconductor chip 
and said resin for the closures may worsen, and it may exfoliate by the curve of said semiconductor chip 
etc., and destruction of the solder connection to the exterior of said semiconductor chip occurs, or the 
dependability of a resin seal falls. 

[0006] Furthermore, in this WPP, compared with a semiconductor chip, since the thickness of the resin 
for the closures is thin, it will depend for the mechanical characteristics of a semiconductor device on a 
semiconductor chip. Therefore, since distortion resulting from the difference of the coefficient of 
thermal expansion of the substrate made of resin, such as glass epoxy of the exterior of said 
semiconductor device, and said semiconductor device cannot be eased, the mechanical reliability of the 
solder of the external connection of said semiconductor device falls. 

[0007] The purpose of this invention is to offer the technique which can raise the humidity-tolerant 
reliability of the package of a semiconductor device, and the reinforcement effectiveness of the post for 
connection to the exterior. * 
[0008] Moreover, other purposes of this invention are to offer the technique which raises the electrical 
installation nature of said semiconductor device and external substrate. 

[0009] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[001 1] (1) After two or more semiconductor chips formed in the semi-conductorwafer through the 
wafer process are put in block with the condition of a semi-conductor wafer and the semiconductor 
device of this invention carries out a resin seal, it is a semiconductor device cut down from the semi- 
conductor wafer, and covers some or the whole surface of a side face of a semi-conductor substrate 
with the resin for the closures. 

[0012] (2) A semiconductor device is formed in the principal plane of a semi-conductor substrate, the 
semiconductor device of this invention covers the principal plane and the side face of said semi- 
conductor substrate with the resin for the closures, and a semi-conductor substrate exposes a rear 
face. " ""■ 7 * • '" " " " ' "' 

[0013] (3) After the semiconductor device of this invention covers the principal plane of a semi- 
conductor substrate, and the side face of said semi-conductor substrate with the resin for the closures, 
it grinds the rear face of said semi-conductor substrate, and serves as a configuration which carried out 
the resin seal of the whole surface of the side face of said semi-conductor substrate. 
[0014] (4) The manufacture approach of the semiconductor device of this invention includes the 
following processes. 

[0015] (a) It is the semi-conductor wafer which has two or more chip formation fields divided by the 
division field. The process for which the semi-conductor wafer with which each of two or more of said 
chip formation fields has two or more semiconductor devices and two or more bonding pads is prepared, 
(b) — the conductor electrically connected to two or more bonding pads of each of said chip formation 
. field — the process which forms the section — (c) by cutting the process which forms a slot in said 
division field, the process which forms the insulator layer for the closures on the principal plane of said 
semi-conductor wafer including the inside of the (d) aforementioned slot, and the (e) aforementioned 
semi-conductor wafer along said slot said conductor — the process which forms two or more 
semiconductor chips with which the section was formed and said a part of insulator layer for the 
closures was formed in the side face. 

[0016] (5) The manufacture approach of the semiconductor device of this invention includes the 



following processes. 

[0017] (a) It is the semi-conductor wafer which has two or more chip formation fields divided ; by the 
division field. The process for which the semi-conductor wafer with which each of two or more of said 
chip formation fields has two or more semiconductor devices and two or more bonding pads is prepared, 
(b) — the conductor electrically connected to two or more bonding pads of each of said chip formation 
field — the process which forms the section — (c) The process which forms a slot in said division field, 
the process which forms the insulator layer for. the closures on the principal plane of said semi- 
conductor wafer including the inside of the (d) aforementioned slot, (e) by grinding the rear face of said 
semi-conductor wafer, and cutting the process and the (f) aforementioned semi-conductor wafer which 
expose the insulator layer for the closures formed in said slot at the rear face of said semi-conductor 
wafer from the base of said slot along said slot said conductor — the process which forms two or more 
semiconductor chips with which the section was formed and said a part of insulator layer for the 
closures was formed in the side face. 

[0018] According to the process of the above (4) and (5), for a wrap reason, the adhesive strength of 
the resin for the closures and a semi-conductor substrate becomes [ the resin for the closures ] strong 
about the principal plane and side face of a semi-conductor substrate. Therefore, exfoliation of the resin 
for the closures and a semi-conductor substrate can be prevented, for example, reinforcement of the 
post the improvement in the humidity-tolerant reliability of a semi-conductor substrate and for 
connection with the exterior can be performed. 

[0019] Furthermore, adhesion with a semi-conductor substrate is held by the good resin for the 
closures, since the mechanical property of a semiconductor device is close to said resin for the closures, 
between the resin printed circuit boards in which said semiconductor device and said semiconductor 
device are mounted, the post for connection with said exterior eases distortion by the difference of a 
coefficient of thermal expansion, and it can improve the dependability of electrical installation. 
[0020] Moreover, according to the process of (5), the side face of a semi-conductor substrate is 
completely covered by the resin for the closures, and since it is reinforced, the mechanical strength of a 
semiconductor device becomes strong. Therefore, it becomes possible in the state of the semi- 
conductor wafer before cutting said semi-conductor substrate and dividing into each semiconductor 
chip to form a solder bump, and the productive efficiency of CSP of thin wafer level can be improved. 
[0021] ........ .., 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a . 
detail based on a drawing. In addition, in the complete diagram for explaining the gestalt of operation, the 
same sign is given to the member which has the same function, and explanation of the repeat is omitted. 
[0022] (Gestalt 1 of operation) In the gestalt 1 of this operation, the case where it applies to the 
manufacture approach of the semiconductor device of the CSP mold used for DRAM (Dynamic Random 
Access Memory) and SRAM (Static RandomAccess Memory) in which the electronic instrument of small 
and pocket molds, such as an information processor of a cellular phone, a pocket mold personal 
computer, or a pocket mold, has this invention, or a microcomputer is explained. 

[0023] the sectional view having shown an example of a semiconductor device by which drawing 1 (a) is 
manufactured according to the gestalt 1 of this operation — it is — (b) — a part of the:semiconductor 
device — it is a fracture perspective view. 

[0024] The semi-conductor substrate 1 is the semiconductor chip which formed the semi-conductor 
wafer with which it consisted of a silicon single crystal, and two or more semiconductor device and two 
or more wiring layers 2, such as MISFET (Metal Insulator Semiconductor Field Effect Transistor), were 
formed on the principal plane by cutting in a division field. 

[0025] A wiring layer 2 consists of an aluminum and aluminum-copper alloy or an aluminum-silicon- 
copper alloy. This wiring layer 2 is protected by the insulator layer 3. 

[0026] An insulator layer 3 consists of the organic film, a silicon nitride film, or silicon oxide film, such as 



polyimide. Opening 4 is formed in said insulator layer 3, and the wiring layer 2 and the wiring layer 5 of 
each other formed in the top face of an insulator layer 3 are electrically connected to it through this 
. opening 4. A wiring layer 5 consists of copper or a copper alloy. 

[0027] A wiring layer 5 is wiring for relocation of a bonding pad, and it is used in order to make a 
connection terminal location with the exterior the metal post 8. The front face of this wiring layer 5 is 
covered with the surface protective coat 6 which consists of organic film, such as polyimide. It becomes 
possible to raise the stopping-power force of alpha rays in this case. 

[0028] a part of surface protective coat 6 — a part of wiring layer 5 — ****** — the opening [ like ] 7 
is formed and the wiring part exposed from this opening 7 forms a bonding pad. This bonding pad is an 
electrode which pulls out outside electrodes formed in said semiconductor chip, such as said 
semiconductor device, circuit, etc. Moreover, the solder bump 12 is electrically connected to this 
bonding pad through the metal post 8. The metal post 8 consists of copper. The solder bump 12 
consists of gold or lead-tin alloy solder. 

[0029] The resin 11 for the closures (insulator layer for the closures) has also covered the side- 
attachment-wall section of said semi-conductor substrate 1, bites as the semi-conductor substrate 1 t 
and is excellent in an adhesive property with said semi-conductor substrate 1 with an anchor effect. For 
this reason, while the humidity-tolerant reliability of said semi-conductor substrate 1 and a wiring layer 
2 improves, the reinforcement effectiveness of the metal post 8 increases. This resin 1 1 for the 
closures consists of resin of an epoxy system. 

[0030] Drawing 2 is the sectional view showing an example in the condition that the semiconductor 
device manufactured according to the gestalt 1 of this operation was mounted in the resin printed 
circuit board 13,. Adhesion with the semi-conductor substrate 1 is held by the good resin 1 1 for the 
closures, and since the mechanical property of said semiconductor device is close to said resin 11 for 
the closures and the metal post 8 can control distortion of the solder bump 12 even when distortion by 
the difference of a coefficient of thermal expansion occurs between said semiconductor device and the 
resin printed circuit board 13 which has the connection pad 14, it can improve the dependability of 
electrical installation. 

[0031] Next, according to drawing 3 - drawing 8 , the manufacture approach of the semiconductor 
device of the gestalt 1 this operation is explained. 

[0032] First, as shown in drawing 3 .. two or more semiconductor devices, such as MISFET, form a wiring 
layer 2 on the principal plane of the semi-conductor substrate 1 which is the semi-conductor wafer..? . 
formed on the principal plane. Then, an insulator layer 3 is formed on the principal plane of said semi- 
conductor substrate 1, and opening of the opening 4 which reaches this insulator layer 3 at a wiring 
layer 2 is carried out. This opening 4 does not need the opening area which can not necessarily be used 
as a bonding pad in this invention, although usually used also as a bonding pad. 

[0033] Next, as shown in drawing 4 , a wiring layer 5 is formed in the front face of the insulator layer 3 
also including the interior of opening 4. This wiring layer 5 forms chromium, copper, and chromium by the 
sputtering method one by one, and forms them by processing this cascade screen by the 
photolithography technique and etching. Said wiring layer 5 is used in order to rearrange the location of 
- the connection terminal to the exterior in the location of arbitration from opening 4. Moreover, said 
wiring layer 5 may be formed by depositing chromium or titanium by the sputtering method, considering 
as the seed film and depositing copper or nickel on the front face of the insulator layer 3 also including 
the interior of opening 4 with plating continuously. 

[0034] Next, as shown in drawing 5 , the surface protective coat 6 is deposited on the principal plane of 
the semi-conductor substrate 1. Continuously, after carrying out opening of the opening 7 which 
reaches a wiring layer 5 to the terminal formation location on the principal plane of this surface 
protective coat 6, the metal post 8 for connecting electrically the solder bump 12 who explains it as a 
wiring layer 5 later through this opening 7 is formed in it. After this metal post 8 deposits copper with 
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plating, it is formed by processing it by etching. Moreover, the surface protective coat 6 also has the 
effectiveness of substrate flattening of the seed film deposited before forming the copper used as the 
metal post 8 with plating. 

[0035] Next, as shown in drawing 6 f width of face forms in the division field 9 on the principal plane of 
the semi-conductor substrate 1 the slot 10 which is about 100 micrometers by dicing. 
[0036] Next, as shown in drawing 7 , the resin 1 1 for the closures is applied so that the top face of said 
metal post 8 may be exposed on the principal plane of the semi-conductor substrate 1 including the 
interior of said slot 10. 

[0037] Next, as shown in drawing 8 , the solder bump 12 is connected to the top face which said metal 
post 8 exposed. This solder bump 12 prints soldering paste for example, with a metal mask, and forms by 
heating that soldering paste. 

[0038] Continuously, the semiconductor device shown in drawing 1 (a) and (b) carries out abbreviation 
completion by dicing cutting the semi-conductor substrate 1 and the resin 1 1 for the closures, and 
dividing them. 

[0039] Since, as for the semiconductor device shown with the gestalt 1 of this operation, the resin 11 
for the closures has covered the principal plane and side face of the semi-conductor substrate 1, the 
adhesive strength of the resin 11 for the closures and a semi-conductor substrate becomes strong. 
Therefore, exfoliation of the resin 1 1 for the closures and the semi-conductor substrate 1 can be 
prevented, for example, reinforcement of the metal post 8 for the improvement in the humidity-tolerant 
reliability of the semi-conductor substrate 1 and connection with the exterior can be performed. That is, 
after two or more semiconductor chips formed in the semi-conductor wafer through the wafer process 
are put in block with the condition of a semi-conductor wafer and carry out a resin seal, even if it uses 
the WPP technique which cuts down each semiconductor device from the semi-conductor wafer, it 
becomes possible to manufacture a reliable semiconductor device. 

[0040] Moreover, since it is the configuration which the semi-conductor substrate 1 exposed to the rear 
face, and it excels in the heat dissipation effectiveness and the semiconductor device shown with the 
gestalt 1 of this operation can be attached in said exposed semi-conductor substrate by the direct 
radiation fin, it can radiate heat effectively. 

[0041] (Gestalt 2 of operation) The manufacture approach of the semiconductor device of the gestalt 2 
this operation grinds the rear face of the semi-conductor substrate 1 of the semiconductor device 
shown with the gestalt 1 of said operation, and the resin for the closures deposited on the interior of a 
slot 10 is exposed at the rear face of the semi-conductor substrate 1 from the base of said slot 10. 
Other members and processes are the same as the gestalt 1 of said operation. Therefore, the 
explanation about the same member as them and a process is omitted. 

[0042] the sectional view having shown an example of a semiconductor device by which drawing 9 (a) is 
manufactured according to the gestalt 2 of this operation — it is — (b) — a part of the semiconductor 
device — it is a fracture perspective view. 

[0043] Since rear-face polish of both the semi-conductor substrate 1 and the resin 11 for the closures 
has been carried out, the semiconductor device manufactured according to the gestalt 2 of this 
operation has the thin board thickness of said semi-conductor substrate 1, and the description is for 
said resin 11 for the closures to have covered completely the side face of said semi-conductor 
substrate 1. Since the board thickness of said semi-conductor substrate 1 is thin, the mechanical 
property of the semiconductor device shown with the gestalt 2 of this operation becomes closer to the 
resin for the closures than the mechanical property of the semiconductor device shown with the gestalt 
1 of said operation. 

[0044] Moreover, drawing 10 is the sectional view showing an example in the condition that the 
semiconductor device manufactured according to the gestalt 1 of this operation was mounted in the 
resin printed circuit board 13. The mechanical property of the semiconductor device shown with the 



gestalt 2 of this operation Since it is closer to said resin 11 for the closures than the mechanical 
property of the semiconductor device shown with the gestalt 1 of said operation, Since distortion of the 
solder bump 12 can be controlled from the semiconductor device shown with the gestalt 1 of said 
operation even when distortion by the difference of a coefficient of thermal expansion occurs between 
said semiconductor device and the resin printed circuit board 13 which has the connection pad 14 It can 
improve rather than the semiconductor device in which the dependability of electrical installation was 
shown with the gestalt 1 of said operation. 

[0045] Next, according to drawing 11 , the manufacture approach of the semiconductor device of the 
gestalt 2 this operation is explained. 

[0046] The process of drawing 3 in the manufacture approach of the semiconductor device the carrying 
1 said operation - drawing 7 of the manufacture approach of the semiconductor device of the gestalt 2 
this operation is the same. 

[0047] Then, as shown in drawing 1 1 , the rear face of the semi-conductor substrate 1 is ground, and 

board thickness of the semi-conductor substrate 1 is set to 30 micrometers - about 250 micrometers. 

At this time, the resin 1 1 for the closures deposited on the interior of a slot 10 serves as a configuration 

exposed to the rear face of the semi-conductor substrate 1 from the base of a slot 1 0. 

[0048] Subsequent processes are the same as the process after drawing 8 in the gestalt 1 of said 

operation. 

[0049] In the process in which the quality of the material of a semi-conductor substrate forms a solder 
bump with a silicon single crystal when the board thickness is 250 micrometers or less, although 
destruction may arise in a semi-conductor substrate, since the side face of the semi-conductor 
substrate 1 is completely covered and reinforced by the resin 11 for the closures, the semiconductor 
device manufactured by the manufacture approach of the gestalt 2 this operation has a strong 
mechanical strength. Therefore, it becomes possible in the state of the semi-conductor wafer before 
cutting said semi-conductor substrate 1 in the division field 9 and dividing into each semiconductor chip 
to form a solder bump, and the productive efficiency of CSP of thin wafer level can be improved. 
[0050] Moreover, the sectional view in the condition of having mounted the semiconductor device shown 
in drawing 12 with the gestalt 2 of two or more operations of these in the resin printed circuit board 13 
is shown. Since semiconductor devices 15, 16, 17, and 18 become possible [ mounting in the condition of 
having touched without opening the tooth space between these semiconductor devices since it 
insulated electrically by the resin 1 1 for the closures, respectively ], they can Improve the packaging, 
density of the semiconductor device to said resin printed circuit board 13. 

[0051] As mentioned above, although invention made by this invention person was concretely explained 
based on the gestalt of implementation of invention, it cannot be overemphasized that it can change 
variously in the range which this invention is not restricted to the gestalt of said operation, and does not 
deviate from the summary. 
[0052] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated by this application is explained briefly. 

[0053] (1) Since exfoliation of the resin for the closures and a semi-conductor substrate can~be ■■■ - 
prevented, the moisture resistance of a semiconductor device is improved and the reinforcement . 
effectiveness of the post for connection with the exterior can be reinforced. 

[0054] (2) The difference of the coefficient of thermal expansion between a semiconductor device and 
the resin printed circuit board in which this semiconductor device was mounted becomes small, and 
since distortion produced by the solder bump of the external connection of a semiconductor device is 
eased, the dependability of the electrical installation of a semiconductor device and a resin substrate 
can be improved. 

[0055] (3) A solder bump can be formed in the state of the semi-conductor wafer before dividing into 
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each semiconductor chip, without destroying a semi-conductor wafer by mechanical stress, since it is 
the structure where the semiconductor device was reinforced by the resin for the closures. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the important section sectional view having shown an example of the semiconductor device 
with which (a) is manufactured with the gestalt 1 of operation of this invention, and (b) showed an 
example of the semiconductor device manufactured with the gestalt 1 of operation — it is a fracture 
perspective view a part. 

[Drawing 2] The semiconductor device manufactured with the gestalt 1 of operation is the important 
section sectional view showing an example in the condition of having been mounted in the resin printed 
circuit board. 

[Drawing 3] It is the important section sectional view having shown an example of the manufacture 
approach of the semiconductor integrated circuit equipment of the gestalt 1 of operation in order of the 
process. 

[Drawing 4] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment following drawing 3 . 

[Drawing 5] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment following drawing 4 . 

[Drawing 6] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment following drawing 5 . 

[Drawing 7] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment following drawing 6 . 

[Drawing 8] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment following drawing 7 . 

[Drawing 9] the important section sectional view having shown an example of the semiconductor device 
with which (a) is manufactured with the gestalt 2 of operation of this invention, and (b) showed an 
example of the semiconductor device manufactured with the gestalt 2 of operation — it is a fracture 
perspective view a part 

[Drawing 10] The semiconductor device manufactured with the gestalt 2 of operation is the important 
section sectional view showing an example in the condition of having been mounted in the resin printed 
circuit board. 

[Drawing 11] It is the important section sectional view having shown an example of the manufacture 
approach of the semiconductor integrated circuit equipment of the gestalt 2 of operation. 
[Drawing 12] The semiconductor device manufactured with the gestalt 2 of two or more operations is 
the important section sectional view showing an example in the condition of having been mounted in the 
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resin printed circuit board. 
[Description of Notations] 

1 Semi-conductor Substrate 

2 Wiring Layer 

3 Insulator Layer 

4 Opening 

5 Wiring Layer 

6 Surface Protective Coat 

7 Opening 

8 Metal Post 

9 Division Field 

10 Slot 

1 1 Resin for Closures 

12 Solder Bump 

13 Resin Printed Circuit Board 

14 Connection Pad 

15 Semiconductor Device 

16 Semiconductor Device 

17 Semiconductor Device 

18 Semiconductor Device 



[Translation done.] 
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